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[If 1 1 

±|B 7 - * > ^ ■* * f" * - 7&o T IEI& LfcSMAn^kt, 
|^ "JilJlCOiS t 

L fc^M ^ * - f t , *f£/:i^«tt§iifa- y Q 
[If**! 2 ] 

±lB3c#?- a - 7 1" Still" JV-^J'^ir^ A'ffl ^ ^ - 7* t , 

±ia« ^_hiajsffl^#o^ja *w&nr * * - f t , ti^jf as \zm *. 

±IBJS ±S7-^f>/f^r*^fa- 7*<7>g#7j fa TEK Lfc S M 

3 ] 

umm 4 ] 

fris5feJif i<o una 7 - ^ > 7--?- ^ * ;wb a - -7*^ fifties x $ tL* i * #m fc 

-T h , 2 4 tzit 3 ^IBttofgibf- a. - y\ 

[if M 5 ] 

a — 7*o 

6 ] 

jfettffi 1 . m^ilf 15 $ *l & a - rf t if <b * & fMfr a - r *s v> T , 

y ?<f- ^ ^ )Vm^-^-~ 7^J#LT§7 — > 7*f" -V * ^M^*- ~ 7*£JSffi JS ffl 

±EJB ffl tt > ±1B7 - * > ^ f - * * >WB * - "7<D&=tt n K B o "C0BIS L7t S M 
±|B^:#:^ 3. - "7* K »± * ±IB*#^ a - 7* «5*Wa K RM^H^M^f & K^M £ 
JR <o ^ m K £ tz ii ^# ^^^^^o/^^-yii^fLffl^-v^^ ifiW. if h fix 
[ft*« 7 ] 

, If 4-6 ©-(iffftifr fc|B«OHtt^ a - 7% 
[ff 8 ] 

itris v - > ^ * ^ a - mm * m ^xrnrn $ *ia — T/n, 
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KriB-k © v > * ttriay - * > ;wi f- ^ - y^mm t x^%m * mm t x 
. frifisMAn-f frit*. mm~M<Dv y?o&/bmi^nmztix, ±m^m km 2 

iitrlfi S M A n 4 /Hi. huIB-^o v > * K ^ isv^-c, ft V > * o£-/h#?Li3 i r> B .j y ✓ 

mmsMAxj frit, mm-tt<vv > ?m^&^x, mz7-*>v^^*frmf*.~ 

[If^l 2] 

ltf|5^#:^ 3 - y Ji, - * > ^f- * * >HB ^ 3. - ^l^it & 7 - * > * 

/v TitflBJa Mflf <0 S M A 3 4 /V \z.WSL $ * SB«ft £ #3 $ ^ * BBM f - * * * & * 

m^^^-y^mr^^xm^^^-t^m^^^^ w*^2~i 1 ^tun-sam 

[fjf*^ 1 3 ] 

a - BUMS * Ult 4 

may Yu-frtf? ^^^nLx±mmmmm^mmmWiixti-t^mnxijmt^ 
m^m i4i ^ 
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[0001] _ 
[0 0 0 2] 

y ^ ^ _ L f - * - ^ ^ ^ «># A® fi"t S n > ;T * - /< - f - a. - f % Z o 

* tz „ « KM * ®.fr&Asfz 9- a - "fifitik <ffiv»?,jLTv»i. 
[0 0 0 3] 

f a -7'l o lO^jan^-OS^lBJ^^MBS^WtTU 0 2 *^*L 

tv>4. fU, »il0 2«*™^-/10 3-P*8LTV^„ *t— 

0 1CD«}± N 0 5i:^LTV^ 0 

[0 0 0 4] ^ e n ^ 

_Lffi#x-x;v i o o (4, ^co4 -5 ms6M$tLTv>* 0 3fc1% #-r-^;v l o o 

$ ^}4pjE^'bffxi-^o *#J4, xm^iT^i3v^T*x-T-;vi o o^mwmts 

^^iRjfcftlBf U 1 0 0 £WLai46&o UT-TBs 1 0 0 £f¥A1-£liH4, 

[0005]' 

^ttl5'II^fe (Shape Memory Alloy: TSMAJ haa-to ) 

I4J:^:U, MIF (Multi-function Integrated Fi 
1 m) j»JS*>*-*»*L^:IBi6iBia^A-^3«#*^^*o iWfMWBlfi^*- 

tt, SMA7>ft-KfiBl 6 0Vtfa-f^ 2 0 %<^JV*«eP#tI LTlglfr U 
[0 0 0 6] 

If ;£ft 1 ] Hironobu Takizawa^ 4 ^ "Development of a Microfine Active B 
ending Catheter Equipped with MIF Tactile Sensors" IEEE International MEMS' 
99 Conference, 1 9 9 9^1^170 

i&w&nvt tint* mm] 

[0 0 0 7] 
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[0 0 0 8] 

[0 0 0 9] 

[M S: ^ * <^#Sl 
[0 0 10] 

;V fc L T 1" a 7 - * > ^ x * ;V ffl x a - > ± I £ 7 ~ ^ > 7 * * * & ffl ^ * - 7 
t@E1£ L/c SMAa^t, _Lffl7 - * > ^f- * * - 7* t ±gB S MA n 4 

ivtZ-VftLX *<D9VM L fc— J£Ui«>« t > ±1B7 - * > ^-r * ;WB - 7* 

t ±IH SMA3^;i/t A,-e±f3it <7>^Jl «s l tz^&m f^-^t, *. - 

[0011] i 

*b a mW}?-*-- 7*fci3V>t\ ±|B^#f- a - a 7 > ^ * ;Vfflx^ - 

y t > 7 - * y t *;WB^ -3- - 7£3idf Lty-^^^f-^^^ffl^^-^^ii^ 

[0012] 

ffiL<li, if |B$#f a - T'OSfcSfiHH l± , * - 7<9^J1 £ O *JR#«3I 

jtjBamfc t*c#* fct±«#*»* iz*><D/™>- >Bht\.m*-* *^mm h ti 

ffX i 4 o 
[0 0 13] 

^,a 0 iOflltfim: ot^^^-'/^^ALyi^^^^ii^i-a^ii^-eiao 
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[0014] 

mmm % mm ^x&&<D&m. t urn kjb m $ ^xmm^- =- - **r -5 - * 

fix, m<D^A,mmmKi^^^i^^a.-y^m^m^mm^^^^t^ c§4 0 

^i^B^Lt, mmsMA^^ )^-m<d^) y^(D^/bmiKmm^rix, ±&&%.m 

[00 1 si _ 

U >^oH-0/Ml?L^M$tL-C«$^TV^ 0 S MA a W ;v<7)iu 

V xmfeX^, S MA a -f J: 0 S MA a >f ;v^f^sB'K^^*^ 

[0019] 

ffiKtt, miBSMAa^;vii, WR-ttW >^MC*v>t:, 0#/h#?L 
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10 0 2 0] 
[ 0 0 2 1 ] 

[0 0 2 2 ] 
[0 0 2 3] 

- f <D m ft M ^ *t U T «l«lfll # * J- X* "e § * o 

[§PJ!<75^] 
[0 0 2 4] 

$*Tt£ftjf-^-7*<^fttttf^T;U #XLJ8lv^»fllfJ-4)#AL*< 4*o t/c. 

£ & tz fcwf^fll 
[0 0 2 5] 

[0 0 2 6] 

0t?££o »a-^fA 1 fi, I*Sf2 1 S:rtlL^W2 *mz-tzffim^- 
fWfflAlJglS 10a Sr^^jggLTV^o 

t » * o tz * m I ■* & ^5§i*i«5 mtLxm^htt&y-^yy?- 
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[0 0 2 7] 

Mit^f), (b) JifgtJj^-^3 O»<^©r®ll^&&o f^K)f-^-^3 <£>5feM 
^^-y^*^|fr|^jSffi^#2 1 £l«L;fc3fcM2 ^W£TV^ 0 02 (a) 

2 ^ftisL^JMf-^-^2 5W»f>#AL, m*^^«^^^2 3 
[0 0 2 8] 

f«-r^H3 (a) (b) xmrn-r & x n v-*>n-^^^m^^-y> 

2 1 a**, mmmm-2 l©F7f^?Li:#ILT*^o 

»*|S 2 (D%Wk\m Kit, V - * y 7 * * JVffl f - - y 2 1 a * MIS L T&Sgg^ 7 7 
>v 2 a ^W4o 9 > v 2 a C9*W§fi, 3feSgf" ^2 3 <Dmm^y 9 > 

v 2 3 a tC^-T & o ^ CD5fc^ 7^2 3 14, R«;|£OM3g£-:7 9 > V 2 3 a t |Wf— S 

[0 0 2 9 ] 

, t*«^-7 9 > 2 b Zl&J&lr&o H <D&&&&7 ? > v 2 b £ ti> v 3 4 y h 

^^^-^2 4 ^i^LTV^o fit, va^f > 4^C**fa- 

[0 0 3 0] 

ii2 (b) izTFirxiK, mmmm2 ^oMPB^pstt-c^^'; >^ 

-7*2 1 a £:JSfflt&R2 1 S MA =r ;V t foh LT-eo^JS ftX 

v^ 0 $ e>t-. js ft ems 2 1 (Dtt-mmut, is©u y?vt<DM2 2 k^lz> x a t^&ffl 

3««^77>y'2 3 a^ffitS^U ^Mf-^-^2 5<£>«HIJf±, ^a>f 
>Mf i -7'2 4 <Z>*WSW t K^i" & o -hSB V > ?~Vt<DM 2 2BMi tf* x > V * MX 
^m^^--^2 5 i±15!lX-«l¥!*lv i ;> 3->fa-r&Jr*ffl^4tfc**1?i4o 
[0 0 3 1 ] 

H3^isv-r, (a) J±JEM#2 1 <7)-^mmt?*) ^ (b) M iMfit 2 1 <s> 8lr 
ffiUti & o EI 3 ( a ) ^1" J:^:, W V> ? 2 1 b *s X tFfJ > 9 2 1 c "C, 7 - * 
^^^^^;Vffif-^--7"2 1 a^^^V^ 0 1" 7-^r>^-V^^f"3- 
-7*2 1 a^^lli, fuV >^ 2 1 b<7)7v#?L2 1 dK#®£tu $$MZtifcW}tm%V>ft 
X^m^-y 9 > v 2 a£M-f&o 7-*V^lr^Ifi-^2 1 a 0&ff 

«l±, >^ 2 l c^S5L2 l dfc#»S*U mnztifc&MmfrltW9i&&7?> 
v 2 b t^jSL, v a >f ^ bfflfi-7*2 4 fc©^i-^»o 
[0 0 3 2 ] 

m 3 ( b ) izm-t x $ mMmz^mvfz sma3^v2 i e ^\ »u > 9 2 1 c <d 

0/h#?L2 1 f huV >^ 2 1 bOl- <D/bmi2 1 f it^SCIcJCT 

^£#7t-fr-Cfe«l$*L&o SMA^^;V2 1 e(i> MV >^ 2 1 b Ofjl-<7Vh« 

?L2 1 f ^#®$tLT|)fO^^^ fuV>* 2 1 b <D^-co/Hl?L2 1 f ^}f®$tL-C, 
Mfi)ir2>&i) y? 2 1 c W^-«/W2?L2 1 f ^ffa$tL^, 0 >^Lt, SMA^-f ;v 2 1 
e^MSfi. SU<7)#K, Wx.lf«iSI#iIt^41l2 1 gi*#-Ba*if"C^$*fC 
v^o luU >^ 2 1 b^si^mv >72 1c i±. M^^IWjC^ktr^) «9 ^ Mz.lt 
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r 0 0 3 3 1 

& D nk2 1 j <Dffl3§t*> fr; >^ 2 l b*iW 2 1 c©^fc@«^W 0 $ 
<bfc, H&2 1 j©m ftU>^2 1 cl:7-*^f^W*-72 1att 

[0 0 3 4] 

IH4ii. H3 (b) <7)A-Aiit^^lMII!^&£o 0^tSJ:^:> It V > ? 2 1 b 
j3iO ? m i ;>^2 1 cti> 7-^r>^^^^^ffl^^-^2 1 a £ff®-f&;*C#7L2 1 d 
^t-ofc, SMAt«USMA^;v2 1 e 2 1 f^_o#l£$*L 

* 2 1 bfc-fctf&V 2 1 c-effla^tLTV^o SW2 AttS5C»fc**o 

^£2 1 j ^y-^y^^^WE^-^ 1 a^M^^-^2 5£JS 

&faS^6 0ttWi^ o itt^J:^, Mt^f^W^^x., SMA 
3O2 1e0lH0SM2Ai:, - * *) ^ 

[0 0 3 6] . , . 

fcis, 83*^^84 K7FL?z®®mm2 1 t±> -*©SMA^ ;^2 1 e ZwiV 
2 1 b m ~C—M tz »t«f >)iL/:«t^S#\ 30 S M A 3 >f ;V 2 1 e <D WM.<Ofr% \± - 
*L£R£3*L;&'l>©-CttfcV\ > -*»SMA 2 1 e *KrU 2 1 b V* 

2 1 ct?^tL^*tL«^EIilf*)^L-Cia«RL-Cfe iv> 0 -t&:blE>> «TU>^2 lb^m 
U 2 1 c H^tL-e^|gL^#/Hl?L^SMA3'f ;V2 1 e^JflU, «®4Ff«9 

iuu^o do#^^ii9. 2 *jsisi us i^ki, - 

^WSMA3^;V2 1 e^ffiSIWu > * 2 1 c ©*^-7 4lli:(U5J:') 

#2 lomf«(S]^fe«f6]ti-^« (0 3 (b) OA-A»tf>»ra) t'isv^-C, #S 
MA3^V2 1 e|WI±^> JSM#2 io^tt^MLTSv^i*t«;Wtc&*J:-?^E* 
Lt Uv>o ^Jx.lf3*OSMA3^f^2 1 eSrSBj»-t*»^^»±. ^SMA^;V2 1 
era±*«JBSl«*2 l(D^»i:*fLtl 2 0S^it^CSlUU^„ 

i©^^SMAn^;V2 1 ettf 'J>^ 2 1 bl3j;^| 
yy^2 1 c IBJT— 0O4Jt JJiSL-efe *v»L, *tifcI3fJT 0 ^ Lt *> i v> 0 
[0 0 3 7 ] 

MHI> H6l±H10B-Bj»^?&dWfMia-C**o 4 14, ftf^^^ 

[0 0 3 8] ^ 

-7*4 ^§1^4, ^»7-^r>^^^^4 A-C^«)P>tLr*5«5. 

mSE# 2004-3123153 
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[0 0 3 9] , _ . , 

JV4D©|-W4n:!±, ^flOn^^-4Bl, 4C1, 4D1«^T 

xJ2\ @ei2 1g^#StS|2W^^^4B<D3^^^-4BUUIi, -**«>HE 
j|2i g <0SS«ft 2 1 g S^rW^r^ft 

[0 0 4 0] «, nn _ J _, 

^tt* % - a. - -f 4 oSfcSMI $ tt-c v> a /t/w - > o t&ibt & o 

n 7 a - y 4 <Dftm\ tmm $ v>a - > oM^M^m^iraia-e 

#11 x. if W P)4^A;v->4 2 «if * *LT v> S o ^V->4 2 tf> TtuM^ . 
^fa-r4©^ii:S*#]4 2 a41ft|f§tltV^„ f 4 K^T, 

M;V->4 2T?««$*tTV>*1i3fm±, Wjttf3oOftXn4 2 b *VCV>a ( 

*fc?tf>tfc#tt. H7^ep-C^-fJ:^^ ftXP4 2b*a»U^->4 2«:IS 
£« G ^i3^;v-^4 2MtSRtO»Ii:li, W£(fy'J3->^l:fflv^i 

[0 0 4 1 ] 

ftf\ 5fe3f«20JBffl**2 l*ft*fil-C*o -T^^*). S3 (a) * ^ 

-^r>^^-V^;Vffl^^-^2 1 a©W^Stt^i^tf , J>^2 1 bW^L2 
ldl :jfItS„ Sfc, 7-*>^^*;WS^-7*2 1 a^M«3£i£-f&£^ 
ftij>*2 1 c**?L@2 1 dirjfiii-^o lu0>^2 lb^i^'J> 

^2 1 c J:7-*>^ttwHfi-^2 1 a©HJBWfc»±**^*^^#T*o 
ff- SMAT?SMA=t-OV2 1 etft»t*o SMAn^f;V2 1 e M\ «IH@ 
5 0~ 1 0 0 «m, ^2 0 0-3 0 0 /«mOiO»4, fftU ^21c« 

»-<0/h#?L2 1 fi:SMA3^v2 1 e^-**#IU «rv>^2 1 b©*-©/h« 
?L2 1 f [:#It-5o ^Oft, «PJ 2 1 b<D%-(Dshmi2 1 f H#ILf:SMA3 
^V2 1 e0^6j»4:$f O^LT, ituO >^ 2 1 b <3»-*>/h«?L2 1 f KffSU #U > 
^2 1 c Off|-<D/MSFL2 1 f C#It5o SMA3^;V2 1 -r*fc>*^ *V 

-eLT 4 ^L:2 1 j %V-*y 71- * % ^n.--?2 1 a<7)|^t'/&^^ft5L 
ftp; 2 1 b CD^JH 2 1 j 1*3 WE5fc fc&^LTlitPJ ^21 b vmm 

m^m j &(DmmM2 1 h£&*o ®#M2 i h-c7-^>^f^^;vfflf^-^2 1 a 

ffpj y^21b SMAn^;V2 1 e is <£ tfM 2 1 j |W]±£®*-r&o Rtt^tt, 
>^ 2 l c©WIkM2 l j <n®MMftmmt*®&Lxm 2 l c^ffil 

K*m&V>&mM2 1 i £l£&o ^*^'J2 1 it7-*>^^Mf*-^2 1 a, 
ftU>^2 1 c SMA3^;V2 1 e (t/St±BBiSR2 1 g) ^i«2 1 j Wi±*mM 

-r^o &*BJ2 1 h, 2 i i at, fjj*.«r->v ^>^v^a«^o 
*tL°is2 (a) \zm-i-£*>^ ®.&z.xtzmmmm2 1*. ^Mf-^-^2 5^ 

^(,#XU MM*2 11:^^2 3 o "T 5fe*^72 3 <0 

ffi«E# 2004-3123153 



#11 2003-415402 



8/ 



Wi-&7 5Vy2 3 a(D\*immt^ V - * > * * ~ 7 2 1 aO«t^7 
7^2 a©»15fc*«ifttt^»*#J^»*"t*o -tit, M^^--^3^M2^ 

af^-/3?)»2?)SMA3^V2 1 e<Dmffl&^ *#fa-^4« 
BEtfUH^V*^ Bt-J¥a$^-CV^HB«H2 1 g^ffl^!f^«. SMA 

fgfib f" 3. — "/ 3 75 S 7£j&"f S o 

[0 0 4 4] 

H9l±3> Fn-^^ 1 0Oii7 , D^@-e*S o 1 0 

tt, M^^.-^3^5feM2^p , gm$tLTv^jSfta*2 i£tU#P1-&o -oMfP^i 

f>5/3^-^tfilLfc3> fn-jV7f^ ?*fc2f*fcfc*<W«i;UJ«l Oat, ftll 

lobL fttiwffi i o b icMLtiiM^ff d ww*b loci ■ttm-t&o c\^.x\ mm- 

XMl Oali, mz-l$. #<Bl> J: ? K^V 7^flU*^^r^ 
[0 0 4 5] 

SMAa^V2 1 e^^®««> ^-o-3»t*»»$tL^li[aE*aRl 0 di^©Iis^ 
ftOW*^ 10ei:^ tiifPi-i>o i©«atl lOdfc LTlisj&iSfe, IWW*^ lOefc 

* 1 0 KftMZfrtzXMl 0 f ^fflv^U^o 

jSM#2 1 KSti-SWftl^fc Lt, ^;v;*ite^ff (PWM : p u 1 s e W 
idth Modulation) »fflV^a^t^o PWMM^lt^ 
tCiD, SMA3^f;v2 1 e^©It^ltItLTV^^v^nt^I^Lt, SM 
A3^;V2 1 e^lS(:«Mi|tW^i!)lto ZtiKX*), SMAa^OV 
2 1 eOiftJKfciMWU MfM#2 1. ttV>TI±&»»2*<0fe<Z>oM*tW^£*o 

£-£TJSMf&2 1 <7>^ffl^^fU«-t^ - t &X £ & o 
[0 0 4 6] 

llOti, ay fn-jwf^n 1 0«XM1 Oat LT03> bn-;VXr-f 

<Z>3fcS*g&2 ©JBffl*fcJ|g*>5Lfc*fffiEI"C 

1 0 b CX* U ^©AS^Ctii*? 1 0 e Sr«I«l-rSo fU««^ 1 0 e tt 
SMA3-f^2 1 e^O-tO^tOlti^il^t^o itLH«t«9, SMAa^f 
;V2 1 e^Iff^LT, JSffiHfii2 1 imm LiSfcSBBB 2 1 5fefc«fc ft 

°[0 0 4 7] 

2 1ft, 7 -^>^f^^;^fa-^2 1 a t^2 1 j fc, HtT^^ttr^ >^ 2 1 b *3 

±i^u>^2 i c-cia«istLfc^M2AF«3* f ffi5c-Ci&ie>e)tL, se>^ ^&2 1 j tw- 

LTV* So Lft^T, ^»2 0|*J§M-^Fr9 2 A, 2B*^fc*t, 
2 x j ^ 7 _^ y ^ ft ^; Vffi f a -7'2 1 a«f^-/2 5 ^jSfflb^i"< U 
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^!CJf t iSifc**b*^J: ^ SMA3-f;V2 1 J: &/S§M#2 l«ft*± 

[0 0 4 8] 

3 at±, *-0^«l^#&fiB«i-f-*--r3 07-^>'^^*^^*-^2 1 at:, 

m 5 <a**4fe§ nx. <9 > mn mt/: «9 ^« 2 * & sr^w l* <? - ^-e 

[0 0 4 9] 

H 1 2 tt Hll wrttlil 5 i±g|joi*imi£^-^*^«E"&^ia^**o H12P 
*Lfcl*«*5 l©*«Tircli, *77^<-SfcliCCD (Char ge Co up 1 
ed Device) fcSMMIB 1 * ^ ^ * * Mi%XM 5aL HlfeA^W 5 a 

©t&*fcDB&^*#OJB9§JB?'f bJtM" K5 b fc ?:l»„ lf:> W«*5 1 tt±B0^ 
MO**** 5 c»oTV^Uv»c Sfc, rt«*5 1 tttlB«XiJ«5 a^SI 

i^-fsfcib^aJCKTK^Ai-asx^itfeo-c**), mitts iw«r«wtti 

<7Mt*> ^3 LED (Light Emitting Diode) tU^o 
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[012] 01 i<Dft®.mtm\i<Dftmm<v—m*mirmmMmx$>&o 
[0i3] m=<nj&ni<m&tm^^~7*(o%mmx$>z>o 
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